Pseudomonas aeruginosa aerobic fatty acid desaturase DesB is important for virulence factor production.
Unsaturated fatty acids (UFAs) play a pivotal role in maintaining a functional cellular membrane in response to changes in environmental factors. Unlike in other gram-negative bacteria, in Pseudomonas aeruginosa, UFA synthesis is governed by 2 pathways: (1) the anaerobic FabAB-mediated pathway and (2) the aerobic inducible DesA/DesB desaturase pathway. Although fatty acids are functional constituents of several known virulence factors, the roles of Pseudomonas aeruginosa fatty acid synthesis enzymes in virulence factor production and pathogenesis have not yet been examined. Previous studies have shown that the mycobacterial DesA1 and DesA3 proteins are required for full virulence. Therefore, we assessed the effect, if any, of mutations affecting the various UFA synthesis enzymes on virulence factor production. Testing of individual mutations or combinations of mutations revealed that desB mutants were severely deficient in the production of proteolytic enzymes, pyocyanin, and rhamnolipid. In addition, the desB mutants showed impaired swarming and twitching motilities and reduced virulence in the Caenorhabditis elegans infection model. Taken together, these results demonstrate that DesB is not only a fatty acid desaturase but also a factor required for full virulence in Pseudomonas aeruginosa. DesB may thus constitute a novel drug target.